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tion of Microwave Systems in conveying TV 

signals from remote sources for distribution 

by Cable Systems. 

This Report provides a large data base of 

information on Canadian CATV systems, ob-

tained in part by direct survey, on which 

is based an estimate of Potential Demand for 

Microwave Systems. Configurations of such 

systems in various regions are outlined. 
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FORMAT 

A two-volume format has been chosen to 

facilitate cross reference between vol-

umes. 

A two column format has been chosen for 

greater readability: 

When the left column of the text appears 

shaded it merely supports the text of the 

right column. 

Thus, shaded portions may be omitted on 

first reading without affecting the in-

telligibility of the report. 

Notation 

On some pages the right margin is reserved 

for references: 

figure 	 

table 	 

bibliography 	 B. 

These references are shown shaded if they 

are associated with the (shaded) text of 

the left column. 



SUMMARY 

-CATV SYSTEMS  

CATV systems have enjoyed a steady growth 

over the past 20 years. The geographica l .  

distribution of the 360 systems in opera-

tion is shown, in comparison with TV cov-

erage and major communication networks. 

Statistical data are given for operation-

al systems, with respect to: 

o size and distribution  

o operating characteristics 

o TV signal  sources  

o reception conditions 

o imvestment. 

MICROWAVE SYSTEMS 

Functional categories are established: 

o inter-city trunks 

o head-end extension 

o intra-city links. 

. 
System considerations are examined and 

likely system configurations in the vari-

ous regions are outlined. 

POTENTIAL DEMAND 

The potential demand for microwave sys- 

on the basis of: 

analysis of: 

of reception 

new channels, existing CATV systems 

new CATV systems 

o direct CATV survey. 

•  This demand is very sensitive to the cost 

of microwave systems, particularly for 

small and medium sized CATV systems. 

This : elasticity is shown in the figure on 

the next page, based .on generalized cost 

models and factors postulated for micro-

wave systems of various cost levels. 

IMPLICATIONS 

The wider application of microwave sys-

tems, primarily for the introduction or 

improvement of U.S. derived signals, is 

not considered to have a significant 

social impact. 

The major impact appears to lie else-

where, namely in the introduction of new 

types of services. 

tems is examined 

o statistical 

improvement 
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MICRO-- 
WAVE ' 
FEED 

- ee 
CATV SYSTEMS OVERVIEW 

CATV or•Cable System refer to the distribu-

tion of TV channels by coaxial cable 

o into.individual subscribers homes 

. o into'individual units of multiple -dwell 

• ings (apartments, houses, hotels, etc.), 

OR 

MICRO-- 
WAVE_ 

The main elements of existing Cable System 

are:. 

o Distribution system. 	- 

o Head-'enct for off-the-air pick-up of TV 

signals.. 

* o (MicrowaVe) feed system. 

* o Local prOgram . facilities. 

* o FM radio. 

The trend of future developments is in the 

direction of: 	 " 

o Improvement in the quality of signals. 

o Expansion of channel capacity. 

• o Introduction of two-way capability 

- 	giving the subscribers options of res- 

ponse or control. 

* ,as applicable. 

CABLE . 

START 

'LOCAL: 

•DISTRy\I 

SYSTEM 
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CATV SYSTEMS IN CANADA 	 HISTORICAL 	1.02 

Cable Systems began operation about 

20 years ago and have enjoyed a 

steady growth since. 	F 1.03 

The chart shows that growth patterns 	F 1.03 

are essentially similar 

o for CATV systems of all even- 

tual sizes (in terms of numbers 

of subscribers). 

o in the three provinces where 

CATV systems show the greatest 

penetration (British Columbia, 

Ontario and Quebec). 

o in the remaining provinces, 

taken as a single group. 

This growth pattern is typical for 

the development of communication 

facilities associated with TV broad-

casting. 

In recent years the growth of cable 

systems'appears to have slowed down. 

F 1.04 
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STATUS/OVERVIEW 	1.06 CATV SYSTEMS IN CANADA 

vincu  (or  rugion) aru shown in  

Salient statistics on the status of 

the CATV industry are shown in the 

following table. T 1.07 

dicrupanclus heiweun nuinbers 

or CATV SystehH) will be notç'd in 

the table. 

(Inc data (ntlia:e 3) represent the 

11 c 11 . 4 al 	 cAiv 

sed, as or 3] 

The several 0 1 0 p 0 flofit'; Or the 

polto 

Voluirie 

The location or CA1V sy  t ocs 	 togc- 

thc.ir with 

t he 11 	, 	.1 	01(001  

for eac..11 Prov iuce 

TV :;iguals in 

in gratur dutail 

I il ]•;eut i hi] h, V 	I 

Thu 	ulojol:ity of thu:.o signals 

nce  r 	eid  o[t-the-alr. 	unlv 

lc conflvarations or 

tion syteliii--; to deliver 

signal:. th CATV'systumr; 

01)0111111 1  011  - 

11CSe TV 

111 co  c 1 Pro- 

Items of greatest relevance to the 

current study are identified thus • 

Geographical distribution of CATV 

systems is shown with relation to: 

o TV signal sources in the U.S. 	T 1.08 

o CBC TV coverage. 	T 1.09 

o Coverage of other Canadian TV 

networks. 	 T 1.10 

o Major communication arteries. 	T 1.11 

A strong correlation between con- 	T 1.08 

centration of CATV systems and their 

proximity to U.S. signal sources is 	T 7.2 1)  

evident. 	 T 7.21 

In a substantial number of cases, 

the reception of these signals could 

be greatly improved by conveying 

them via microwave from remote head-

ends to distribution systems. 



-CATV SYSTEM STATISTICS - OVERVIEW  

OTHER SOURCE 	ITEM CANADA 	• 	B.Ç. 	ONT. 	. 	QUE_ 

1. POP'N 
HOMES 
CATV HOMES 
TV HOMES 
COLOUR TV HOMES 
FM RADIO HOMES 

	

# x1000 • 	% 	•# x1000 % 	# x1000 % 	# x1000 % 	# x1000 % 

	

20,8442 	2,097.3 7 505.1 , 	5,883.1 	5,358.7 

> 	5,798.1 	3.6* 	647.1 	3.2* 2, 146• 5 	3.5*  1,544.7 	3.8* 1,459.8 	3.7 -  

	

› - 1,321.5 	23 	• 	320.0 	50 	598.0 28 	324.0 21 	79.5 	5 

	

5,596.3 	97 	617.5 	95 	2,086.6 97 	1,508.3 98 	1,383.9 95 

972.5 17 	151.5 	23 	392.5 18 	224.0 15 	204.5 11 

	

3,251.5 	56 	349.5 	54 	1,330.0 62 	931.0 60 	• 641.0 e-e 

40 
33 	83 
66.2 . 5 
16.2 .0 
21 64 

188.0 13 
213.5 15 

2. LICENSED SYSTEMS 	343 

OPERATING SYSTEMS 	326 	95 

SUBSCRIBERS 	› 1,082.4 19 

MULTI-OUTLET UNITS 	316.1 	2 

SYSTEMS > 500 SUBSCRIBERS 	254 	78 
HOUSEHOLDS "IN VIEW" 	2,681.3 46 

HOUSEHOLDS IN CATV ZONES> .3,095.6 53 

3. LICENSED SYSTEMS 	›...›--;360 • 

4. SYSTEMS 	370 
> 5000 SUBSCRIBERS 	77 	26 

• 1000-5000 SUBSCRIBERS 	> 	96 	•  32•  
• - 1000 SUBSCRIBERS -• p- 	123 	42 

NO DATA ON SIZE 	74 

SUBSCRIBERS 	• 1,252 	100  

58 	108 	137 

58 	100 	104 	96 	131 	96 

	

221.5 34 	540.325 	254.5 16 

	

130.0 	6 • 	129.6 	2 	40.4 	1 

48 	83 	87 	84 	98 	75 

	

448.4 	68 	1,211.0 56 	• 	833.9 54 

	

485.5 	74 	1,480.7 69 	915.8 59 

64 	• 	108 . 	• 	L 146 

	

61 	113 	157 

	

16 	31 	42 	45 	12 	10 

•14 	27 	31 	33 	40 	34• 

	

22 	42 	20 	22 	65 	56• 
9 ' 	20 	40 

	

301 	24 	572 	46 	283 	23 

45 

39 
7 	21 

11 	32 
16 	47 
5 

97 	7 

3. CRTC 71-72 Annual Report 	* Ratio 
2. ASDA/STAT CAN 71 	 4. ASDA/TVF 70-71 

-SOURCES:  • 1. BBM Sept. 70/Jan. 71 
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1. CATV SYSTEMS MAJOR CONCERNS OF DOC 

' 	1 COMMUNICATIONS 1 
• !  

Some major aspects of the man-
date of the Department of Com-
munications, which relate-to 
CATV systems, are here.summa-
rized. 

• 
Specific aspects concerning 
microwave systems are consi-
dered in Section 3. 

. 	 I 

I 

Local 
Program 1 . 

OFF-
AIR ' 

MICRO- 
WAVE 

Technical Standards 

• ' • 

D
S  tem ys 

SYs  ten' 	• 	• • • " • • • • - • 

None 	Approval 	Approval 

Approval 	. 

---••••••••-••••••• 
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Some major aspect of Policy of the 

Canadian Radio-Television  Commission  

which affect CATV systems are here ' 

Specific aspects concerning mj_ErO-

wave syStems are considered in 

Section 3. 

_ 
Ownership 

Operation & Statistics 

Entertainment 

Education & CommUnity 

Advertizing 

encourage 

U.S. Programs 

Canadian Programs' , 

; 
• ; 

; 

• i 

'.... no contro 



CATV SYSTEMS IN CANADA ANALYSIS OF SYSTEMS 1.14 

OBJECTIVES 

The main objectives of this summary 	T 1.15 

analysis of CATV Systems are: 	T 5.12 

o To obtain an indication of like- 	T 5.13 

ly expansion (in terms of num- 	T 5.14 

bers of subscribers) during the 

current 5 year period. 

o To gauge the relative signifi- 

cance of Canadian and U.S. sig- 

nal sources, 

o To obtain average figures for 

monthly rates charged. 

o To obtain a measure of how the 

above CATV aspects change 

- from one province to anoth- 

er. 

- for different size 	T 5.12 

systems. 	 T 5.13 

T 5.14 

RME 



CATV SYSTEMS M A L 	S • .A.LL 'SYSTEMS 

CI 

1- 	  
PaEGI 'oN 	cLurv 	z.e.IP T° rg:3;. M 	SUDSCR1 Gn.'IRS 

l' (lzee°°°)  EST' D fe, c T u 	A r  c k'enumsi.  c: R3 I  me' 1   	US 	  

1 	

cc Vv‘h  ° LOCAL Censt 22 	A 	eCOnr 7-.C .SH 	Mo 
1 	 total 	1971 	097 6 k 1 /971 k 	o/ 	* 	0/ 	ch 	ch 	c a p 	ra t e

•  Canada 	296 	21568.3 	2214.8-1252,3 	77 	224 76 	122 41 1 	62. 	57 	19 	3,3 	3.8 10.1 4.40 , 
1 

B. 	Col. 	 21861 	
3973 OO8310!Y 	7 90 	34 65 	35  68'  10 	19 	3.1 	2,3 	97 5.I9  
	1 	1 	I 	  

1 
1 Ont, 	93 	7703.1 	1092.4 	572.1 91.0 	87 94 	56  6o 	74 80 	35 	304 	5.4 12.0 4.36 se  

Que.  • 	117 	6027.8 75-078[727 7705J 69 59 	29 25 	51  44 	10 	9 	1.3 	4.1 	8.7 3.90 

Other 	34 	5652 0 8 	224,31 	96,9 132„ 	21 62 	3 	9 	24 71 	5 	15, 	2.0 	2.6 	8.6 5.05 
	1 	' 

	

I 	 , 	52 	 • 	0 	o 	10 	• 	2 	17 	0.8 	205 	9.8 • Alberta 	12 	1627,9105,31 	33.5 

Sask, 	4 	 • 	926.21 	8.7 	6.6 	• 	2 50 	0 	0 	3 	1 	25 	1.3 	3.0 	8.5 4.73 

• Man. 	6 	9 .882 	._5,L,..5.1 	!4'.1±2..2 	__„5. 8j. 2 22 	.,  

	

22 	 206.5 1 	85,0 	12 55 	-2- 	9 	18 	4 	18 	1.2 	9 0 3 

N. 3 .. 	9 	634.6 	14.0 	9.5 	9 100 	111 	1 	1 	1 	1.7 	301 	7.5 	,
• 

N.S. • 789,0 ' 	2.1 	100 	0 	0 	00 	1 	0 	0 	4.0 	8.0 	475  

	

10 	 ILO 	 •1005, 	 2 	1 	1.7 	7.8 

Nfld. 	1 	522.1 	0.) 	r,3 	 2,0 	2.0 

• 'Yukon 	1 	18.4 	12_ 	1.1 	Data for CATV systems of 	 9.25 1 

	

1.8 	17 	,three size categories are 
shown in tables 5.13-5.15.' 

, 
171006 D.O.C. 

-- source: ASDA/TVF 

HI  



This in; 

RECEPTION QUALITY 	1.1 6  

ot" •tbu 

by Canadt,in  i 	(' 

ILIJÏ (:00cr:31(c::; (.)11 	the 	re- 

remote Cnnadian and 

yintIons,, ptit'tieutariy the liittt:r. 

A central issue in determining the 

likely demand for microwave systems 

is the quality of desired signals re-

ceived and distributed by existing 

CATV systems. 

tO011Ohir  infotuation  J a. conlind 

thuoroticJ1  J  uS  O IL valoo. 

ursenid 

or Volope 2 Cor oil pco-

vinccs or rgiOTU.; çonidered. 

jiu ;p1(205t, 01)110 ico 	aahuwt  in 

tiou 8 of Volume 2.. L  LILJLI 	fac- 

ior 	useid in subequ(_ult 	1101  ty  J)) 010 

in Sc'ution 	01 Yoiorne 2.  

Because of the paucity of relevant 

available data, an extensive analysis 

was carried out, based on two basic 

methods: 

o Summary statistical analysis, 

based on assumed correlations 

between reception conditions 

and distance from the desired 

TV station. 

o A direct enquiry, by means of a 

survey directed to all CATV ope-

rators, seeking their subjective 

evaluation of reception quality. 

inforatiun ..(.2ntçs to indivi-

dual d 4 ;111m1H rucoivd, reardl.(2‘.-ts 

or CATV 

The findings of this survey are 	T 1.17 

presented in the table on the 

following page. 

The findings of this analysis 

are interpreted as a measure of 

need, regardless of economic 
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to the survey > 	11ttf2d as c.ort- obord- 

Lion of th(: 	hru dcd1JÇO. 

iHHJ L- atuot . tos LJonsijk-rd by 

Lic. 	Canada are convi.JtIod 10 Std1i 

appruxii„:11,1y ,qolvalent ran;),es 01 

Isystcm in tttiis ot. 

Tho avorgû 

I:u eaçql i:atigofy is d(s.noLL'd hY 

nunlhor oC subs ,:Fibc:rs 

dUt. 

,k)11 n 0 OF thc„:so data uc:ro (1(10HA 

only as 1),:1L-A011u-is. 

dottiA lincs ruprusunt 	1 iEl - 

]1 	-Ho 	Ï1l porricin of chart 

The dots rt.1)rosunt tk.- t(11 systcw 

je  (in terrn 	üf :ialbcrihrfi). 	The 

Ilnu ett;Aids, to the otitniit(Jd 
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FINANCIAL DATA 

Selected financial information on the 

CATV industry is of direct relevance 

as a measure of economic feasibility 

to implement any microwave facilities 

for which a need has been established. 

Information on investment, revenue 

and profit are correlated with system 

size in the following table and charts. 

Two methods are used: 

	

o Analysis based on data published 	F 1.20 

by Statistics Canada. 

	

o Analysis of information obtained 	F 1.21 

	

directly from CATV system opera- 	F 1.22 

tors during the survey. 	F 1.23 

Good agreement exists between data 

obtained by these alternative tech-

niques. 

Most values for total investment lie 	F 1.21 

in the shaded portion of the chart; 

this does, however represent quite a 

large spread (2.5:1). 

1.18 

F 1.20 



The spread is even larger (10:1) in 

the case of head-end investment, as 

expected. 

It is interesting to note that for 

large systems (more than 10,000 sub-

scribers) the head-end cost tends to 

stay well within 10% of the total in-

vestment. 

FINANCIAL DATA (cont'd) 1.19 

F 1.22 

	

i, 	i ),J 1h tL 

	

LOu
, 	, 	, 

v 	j 

Cel[k ,q-une ,=> S  Of  

The uppL-r 	si 1 ï 	r oFf-;lir 

hy 

F 1.23 

LiL,2 



Source: ASDA/Stat. Can. 

Category 
Subscribers (K) 

FINANCIAL DATA 

	

12.5 	25 i 	50 	100 	200 	400 	800 	1600 

	

.2 	
_.4 	

.8 	1.7 	3.7 	6.7 	13.3 	26.7 

- 

CATV .SY$TEMS 

TOTALS 	(CATV System Groups) 	 , 
. 	Total/Avg. 

Companies 	70 	27 . 	4.0 	38 	26 	24 	15 	10 " 	11 	261 
Stations 	77 ' 	30 	45 	44 	33 •27 	23 	16 	31 	326 

Subscribers (K) 	13.1 	10.3 	30;7 	51.1 	64.5 	107.2 	129.2 	181:8 	494.5 	1082.4 

Investment 	M$ 	2.7 	1.6 	4.6 	9.7 	7.4 	16.0 	15.6 	24.0 	78.2 	159.8 
Head-End 	M$ 	2.4 	1.0 	3.2 	5.1 	5.1 	12.8 	11.4 	15.6 	50.7 	107.2 
& Distribution % 	89 	63 	70 	53 	69 	80 	73 	65, 	65 	67 

Operating 
Revenue 	K$ 	403.0 	482.2 	* - 1.5 	* 2.9 	* 3.8 	* 6.6 	* 8.2 	*11.6 	*31.3 	*66.6 

Net Operating 
Profit 	K$ 	(72.3) 	74.3 	(256.1) (2501) 	480.2 	644.5 	* 2.2 	* 3.1 	* 6.2 	*12.1 

AVERAGES 	(per CATV System) 

• Subscribers (K) 	0.2 	.3 	.7 	1.2 	• 2.0 	• 	4.0 	5.6 	11.4 	16.0 	3.3 

Investment 	K$ 	34.0 	52.0 	102.9 	220.7 	223.6 	590.8 . 678.8 	* 1.5 	* 2.5 	490.1 
Head-End 

>2.›& Distribution K$ 	30.7 	34.3 	71.1 	114.9 	153.9 	474.4 	493.8 	975.8 	* 1.6 	329.0 

I >Operating 
Revenue 	M$ 	5.2 	16.1 	32.9 	64.9 	115.5 	244.7 	354.4 	722.4 	* 1.0 ' 204.4 

Net  Operating 
Profit 	M$ 	(.9) 	2.5 	(5.7) 	(5.7) 	14.5 	23.9 	96.4 	191.1 	199.5 	37.1 

,Profit/Invest- 
ment 	% (17.9) 	15.4 	(17.0) 	(8.6) 	12.6 	9.8 	26.8 	26.7 	19.8 	18.2 

Profit/Sub- 	- 
scriber $/mo.,(0.46) 	0.60 	(0.70) 	(0.41) 	0.62 	0.50 	1.42 	1 ,.42 	1.04 	.93 

(data) 	loss 	> Shown on F 1.21 ,  
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quostions have in Inet be0n 

in tht:.. CATV surve y . 

lrpl  ire  rpre5cht, or  ecu  me , the 

oi)erntors!nuunmncuu 	evaluation 

or f.nt. rH'_untion. 

In ndJition,  r nulibur of th . t. CATV 

0peri,t0r r hmie neueuted thc, invita- 

tion,  erteHed  in thu 	to 

orfer thci 	t:olitiituntn on the h, rnader 

T.:7,stu.-.:-3 involved. 	(See Section  8 of 

' 

Given  loi huit lait Goluillbin and Ont-

ario only, for the othr prGvifices 

ihe dl ta  ha no  irHuffitHurt for 

mningful statistft -,11 nnalr;ij. 

IMPROVEMENT OF RECEPTION 1.25 

nu 	e..Jr.artion':.; by  ton ffiethods: 

Staritical Annlysi. 

o CATV Systms  hi  evry 

The following questions arise in con-

nection with any steps to improve re-

ception conditions for remote TV sig-

nais:  

o What is existing signal quality? 

o What alternatives exist for ef-

fecting improvement? 

• Would such improvement increase 

the number of subscribers? 

• Would subscribers be willing to 

pay additional fees for such im-

proved service? 

o What is the economic feasibility 

of such improvement? 

o Specifically, is a microwave sys-

tem needed and could its cost be 

met from the CATV operators' own 

resources? 

• How much pressure do subscribers 

apply on the CATV operator to 

effect improvement of service? 

Replies to the above questions (•) 
indicate, in general, that: 

Pressure to improve quality is 

not very heavy. 

o CATV operators expect little or 

F 1.27 
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IMPROVEMENT OF RECEPTION (cont'd) 

no increase in the numbers of 

subscribers or 

o  In the monthly fee they would 

be willing to pay for improved 

signal quality. 

Nevertheless there appears widespread 

concern and interest on the part of 

CATV operators to improve the quality 

of service. 

1.26 
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ihi 	staLiStio appliel- -, to 'viL-._wer,s 

nd  e x..:Tudcs 00n-viewrs. 	laLt vari- 

ti(Jn botwoun reloos and ago grOUP 

te1011vo1y slight, 

channol.-) ca -r- avc , rao auntbut . s oi 

viee by CATV sy:;tom oro Civon in 

table 1.1S 

Briti,sh Celumblo 	Cdn 

Ontario 	u 3.  ,  Cdn 

Quebeç 	US 1 -2) 	Cdn 4.1 

10 	i  i. t 	n:,,J 11d) 17  n i  cOton s iuc 

v e d from CATV wporutwr in ( uebec 

(in rüsponse to the survoy) gre.atur 

eirhsis 't„'ns plauçH ua receivin 

dit-,tunt (Fronoh) Canadian statiOs 

Tath(,:f inaa U., :ilations. 

Bnoador 	o1ai iffiplications  are  dis - 

cussed in ç000ection with future 

t r onLlS in CAP!, 

SOCIAL IMPLICATIONS 	J 	1.28 
..•••nn••••••• 

Some salient data on viewing patterns 	T 1.2') 

are presented: 

o Average TV viewing per weekday 

is in excess of 31 hours. 

o The U.S. program content is un- 

der 20%. 

The percentage of U.S. programs view-

ed is highest in provinces where CATV 

enjoys the greatest penetration (B.C. 

42%, Ont. 35%).. The extent to which 

CATV systems contribute to raising 

the proportion of U.S. programs view-

ed is not explicitly stated. 

The low percentage of U.S. programs 

viewed in Quebec is attributable to 

language considerations. 

It is doubtful that improvement of 

quality of signals already received 

off-air will materially affect 

viewing patterns. 

It seems most likely that providing 

U.S. signals via micrbwave to CATV 

system that so far do not carry U.S. 

stations will substantially increase 

the viewing content of U.S. programs. 

T 1.29 



CANADA B.C. ONT. 	• 	QUE. OTHER 

Viewing by Network  

U.S. Stations (K-hrs,) 85.0 	18 18.5 42 54.8 35 6.4 	4 5.3 

376.5 25.1 58 	101.6 65 137.3 • 96 	• 	112.5 • 95 82 
33 
20 
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14 
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' Daily Hours. of Viewing  

All Viewers (avg. weekdaY) 
st 

77 Adult .  Wbmen 
Teenagers 

, Children. ' 

Adult.Men 
3.6 

 3.4 
4.3 
3.2 
3.2 

SourceHASDA/BBM 

. VIEWING PATTERNS - OVERVIEW 

1 .  x1000 

15,143:6 
11 ' 413 ' 1 
5,093.8 
3,841.8 

A 	# x1000 Coverage  

• CBC English Coverage. 
CTV English Coverage 
CBC French .Coverage 
Indep. French Coverage 

% 	4f  x1.000:: -; % 	1 x1000 	% 	# x1000 

	

73 	1,865.2 	89 	6,490.2 	86 	1,985.1 34 	4,803.1 	90 

	

55 	1,315.0 	63 	4,924.7 	66 	1,799.6 31 	3,373.8 	63 

	

24 	237.8 	3 	4,657.1 	79 	198.6 	41,-•

18 	80.6 	1 	3,761.2 	64 

o 

o  

Canadian Stations (IChr's' 
CBC English 
'CTV - English 
Indep. 

":-CBC French - 
Indpp. French - 



100 

80 
0. 

• 

60 	, • 	0 

40 - 

20 - 	0 

o 	• 
. 0 	0  

0 

--8 • 11Y -- e 	- 	I 	y e - . Source: ASDA/BBM 

PENETRATION 1.30 

Scatter Plot  

Penetration versus years in opera-

tion: •  

It is suggested by other studies.that 

maximum penetration of CATV systems 

is 75-8.0.% for the range of sei.vices 

offered by CATV systems today und ut 

a - monthly fee of $5. 

This would seem in keeping with the 

scatter plot shown on this . Page, 

based on 1970 figlires (BBM) for pene-

tration in Major urban  and  metropoli-
tan areas. 

The scatter plot shows little corre-

lation between years of operation 

and penetration, this points to the 

importance of factors such as type 

and quality of services offered in 

determining penetration. 

1950 	60 	. 	. 	70 	Year 

The referenced studies further sug- 
. 

gest that penetration of CATV sys- 

tems would drop sharply for increa- 

' 	 ses in monthly fee significantly 

0 metropolitan - 	above $5. ' 

• urban 	 These findings seem corroborated by 

the CATV bperators' '.own evaluation 

of market elasticity - with respect-to 



FUTURE EXPANSION 

ONE-WAY SERVICES 

Programs  

Local TV 

Imported TV 

Community TV 

Educational TV. 

Movies, Sports 

Public Information 

Special Interest 

FM Radio 

Services  

Time, weather, 

Continuous news 

Expansion of existing services may 

be expected in several directions. 

o Improvement of quality. 

o Larger choice of program sources. 

o Development of locally origina-

ted programs. 

o Inter-city connection (microwave 

or satellite). 

Improvement in quality refers both 

to the distribution systems (new DOC 

standards) and to the reception sys-

tem. The latter may be obtained by: 

o Improvement of existing off-air 

pick-up systems. 

o Addition of microwave systems, 

as discussed in the next section. 

o Inter-connection of two or more 

urban systems. 

Locally originated programs are of 

two general types 

o Those of local interest within 

the CATV system. 

o Those of wider interest for 

. which system interconnection 

seems desirable. 

r' 



- TWO-WAY . SERVICES 

One7Way Return  

o .  Utility metering 

o Alarm 

Viewer Response._ 

o Opinion polling 

o Voting 

Viewer Initiation  

o Program selection 

- Entertainment 
- Education 
.- Information categories 

o System access 

- Catalogue shopping 
- Classified ads 
- Stock market 
- Travel information 

o Fully inter-active 

- Computer services 
- GAI 
- . Banking 
- Visual information 
- Travel reservation 

CATV'SYSTEMS IN CANADA 	. 	' 	FUTURE TRENDS . 

:Beyoncl.  the extension of existing .  ser- 

vices, as previously discussed, CATV 

systems have a Vital role to play in 
- 	- 

the introduction of inter-active'vi- 

' sual  services. . 

•  The establishment of these facilities 

will, in the view of many authorities, 

usher in a new era in communications, 

whose consequences and social impli-

cations can at this time only barely 

be grasped. 

These new services rely on the provi-

sion of a return path from subscriber 

to CATV distribution centre which, at 

least in the initial stages of this 

developmént, will serve primarily as 

a response or control device. 

It will bé,:'ilbted that a large propor 

tion.of*thése'services-of.an essen-- 
tially local character and viable on-

: ly.in an urban environment. 
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OVERVIEW 	2.01 MICROWAVE SYSTEMS 

Microwave systems may be categorized 

with reference to a number of techni-

cal or functional criteria. 

o Information capacity. 

o Frequency. 

o Modulation type. 

o Performance quality. 

o Ownership. 

For the specific application to CATV 

systems, three basic functional types 

of microwave systems are considered 

o Intra-city. 

o Head-end extension. 

o Inter-city. 

Satellite systems are outside the 

scope of the present study. 

',10dolation 

O 1id (frouuny division) 

PCM (pulse code modulation) 0 
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CATV IN CANADA MICROWAVE SYSTEM CONFIGURATIONS 

//./ 

e 
---- 

- 

--- ow' 

Problems 

System cost 
Frequency congestion. 

2.02 

Type 1  

Intra-City 

Type 2  

Head-End Extension  

Type 3  

Long Haul (Inter-City)  

Function  

Serves to interconnect 

o Systems within metro-
politan areas. 

o Suburban or satellite 
communities. 

Function  

Head-end site location 
is trade-off between 
suitability for off-the-
air signal pick-up and 
cost of cable run to city. 

Provision of microwave 
link may allow choice of 
more suitable head-end 
location. 

Function 

To carry TV signal from 
remote origin (eg. off-
the-air pick-up) to point 
of distribution over 
several links of a micro-
wave system. 

Problems  

In urban areas: Frequency 
congestion. 
Microwave propagation con-
ditions. 

Problems  

Frequency congestion. 

NOTATION  

C)Head-end 	---Cable 
e Distribution point ---Microwave 	o Repeater station 



POTENTIAL DEMAND 	r- 2.03 

Establishment of Need 

There are several ways to estimate poten-

tial demand for microwave installations to 

serve existing CATV systems: 
o Analysis of signal sources and recep-

tion conditions. 

o Subjective evaluations in response to 

CATV survey. 
o Extrapolation from existing installa-

tions and actual applications for new 

ones. 

The need for new systems is extrapolated 

from present coverage of major population 

centres. 

Examination of Constraints  

Economic and other constraints are examined 

on the basis of 

o System cost alternatives. 

o Subjective evaluation in response to 

CATV survey. 

MICROWAVE SYSTEMS 

hLthod 
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eue DEMAND MICROWAVE SYSTEMS 2.04 

New 
Systems 

Existing 
Systems 

Survey 
Analysis 

__Y 	V  
Statisticall 
Analysis ! 

system 	cost model 
configuration 

equipment 
types 

equipment 
cost 

economic . 
feasibility. 
analysis 

Requirement 
Analysis 

P.E. 

Methods used for estimating demand'for .  

microwave systems for CATV services are 

here outlined. 

Policy  
considerations 
and constraints 

Provincial/Regional Systems k 

Total Demand 



STAT I ST I CAL METHOD 2.05 

From the matrices presented in Volume 	T 2.06 

2, a single matrix has been prepared. 

Need is estimated on the basis of re- 	T 2.09 

quirement factors assigned to each 	T 2.10 

range (Type D). 	 T 2.11 

Economic factors are applied for sys-

tems of three different cost levels 

(Types A, B, C). 

These are intended to correspond rough-

ly to these alternatives: 

A CARS type system 

B Conventional microwave 

C Common carrier system. 

The requirement matrices anticipate, 

to a degree, economic factors. 

o The TV channel matrix shows all 

channels received from U.S. 

sources. 

o The systems matrix shows sys- 

tems in terms  of the TV channel 

from the most distant source re-

ceived. 

F 2.08 

F 2.08 

T 2.06 
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MICROWAVE SYSTEM 

SYSTEMS 

44  

30 

17 

2.06  

POTEN1IAL DEMAND 

(U.S. STATIONS) 

o o o o o • • • • 

o rz 11 •12 2 27  32  

13  1.7 42 35 31 o 

5 9 

	

BRITISH 	ONTARIO 	QUEBEC 	OTHER 

	

COLUMBIA 	 PROVINCES 
III  MiiI 

CANADA 

TV CHANNELS 

o o o o o o o o o 
.4n1n1••••&1•1•111•n11.111••••/19 

16 

o 16 	28 	27 • .147  114  H7 ,5 

22 4 65 6 20  I 15 I 	0 3 19 3 43 I 	24 0 3 93 
.111. 

NOTATION: Systems (S) 
4) > 5000 Subscribers 
• 1000-5000 Subscribers 
• 1000 Subscribers 

Distance (D) 	' 
4) Beyond off-air pick-up 
• Off-air pick-up zone 
•Proximity to transmitter 

Microwave 
potential 



SIMPLIFIED COST MODEL 
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..e.g.e::::.k. :::., . ..•:, ,,......:....:. :: , 	  , v77 , 

Si 

head end 

e.fixed 
costs 

s 2 1  

varia ble 

costs 

2.07 

OBJECT  

To establish criterion for pro-
fitability of microwave trans-
mission facility, on the basis 
of: 

o increased number of sub-
scribers 

o increased subscription 
cost. 

ASSUMPT  IONS  

o Existing head-end re-
tained 

o Variable costs vary 
linearly with number of 
subscribers. 

CRITERION FOR PROFITABILITY 
where: 	c...unit variable cost 

R2 /C 2 2> R1 /C 1 	 r1' ..old unit revenue 
r 2' ..new unit revenue 

Other symbols may be 
identified from the dia-
grams. 

r 2 .S 2 /(c f  + c t  + c.S 2 ) > r 1 .S 1 /(cf  + cS1) 

r
2
S
2 

r 1 S 1
(cf + cSi) - (cf + cS2) 

if r - r 1 - 	2 

if S 1 = S 2 

c t < c f (5 2  - S 1 )/S 1  

c t  <(r 2 /r i  - 1).(c f  + c'S) 



çkî i 	2.08 COST COMPARISON 

200 

100 

locations 

Cost 
K$ 

300 

The chart shows cost compari-

son between a typical CARS-

type system and conventional 

microwave system. 

Costs for basic electronic 

equipment only are shown. 

1 	2 	3 	4 	5 

Low incremental costs render 

this type of system particu-

larly suitable for the inclu-

sion of additional small CATV 

systems within an area al-

,ready covered. 

Of particular significance for the CARS-

type *system are the low incremental costs 

for augmentation of: 

o TV channels. 

o Locations. 



ESTIMATE OF POTENTIAL DEMAND  CANADA 

Requirement Factors 

16.2 	.6.4 • • 
3.2 	1.6 5.4 

Extensive 
Remote H-E 
Near H-E 

3-link 
2-link 
1-link 

Extensive 
Remote H-E 
Near H-E 

3-link 
2-link 
1-link 

2;09 

MI CRO WAVE  

• SYSTEMS 

C * 
 

SYSTEMS ANALYSIS • 1 

System Type 
Cost/link 
CATV system size 

LONG RANGE FACTOR FACTOR MEDIUM RANGE 

A 

0.8 
0.2' 
0.0 

Extensive 
2-link 
1-link 

.50 .00 0.0 

.75 .25 0.0 
1.0 	.50 	.25 

- 

 

	

.75 .25 0.0 	.75 	.25 0.0 	0.1 

	

1.0 	.50 	.25 	1.0 	.75 	.50 	0.25 

	

1.0 	.75 	.50 	1.0 	1.0 	.75 	0.65 

Extensive 

1-link 

RECEPTION RANGE 	Long 	Medium 
CATV SIZE 0 	 o 	. 
CATV SYSTEMS 	27 	32 	32 	42 	35 	31 

ESTIMATED DEMAND 

Systems Links Total 

Requirement Factors Economic Factors 

A Extensive 	3-link 	10.8 	- 	- 	2.1 	- 	- , 	12.9 	38.7 	A 
Remote H-É 	2-link 	4.1 	1.6 	- 	7.9 	2.2 	- 	15.8 	31.6 	114 

v 	Near H-E 	1-link 	. - 	- 	27..3 	11.4 	5.1: 	43.8, 	43.8 

	

3.2 	.9 	- _ 

	

10.5 	4.4 • 2.0 

	

27.3 	17.1 	10.1 

	

26.7 	80.1 

	

27.1 	54.2 	189 

	

54.g 	54.5 

	

16.2 	6.4 	- 

	

5.4 	4.8 	3.2 

TB  

M • 

Y 

D 

	

3.2 	.9 	- 	26.7 	80.1 	C 

	

10.5 	6.6 	3.9 	34.4 	68.8 ' 214 

	

27.3 	22.8 	15.2 	65.3 	65.3 

4.2 . 	3.5 	3.1 	83.6 	250.8 1 	D 

	

10..5 	8.8 	7.8 	45.3 	90.6 	412 

	

27.3 	22.8 	20.2 	70.3 	70.3 

Extensive 	3-link 
Remote H-E 	2-link 
Near H-E 	1-link 

	

21.6 	25.6 	25.6 

	

5.4 	6.4 	' 	6.4 -  

* i7 or extensive systems apply B No , economic conStraints 



Medium 

4 	7' 

.2 	-- 

	

.6 	.3 

	

2.0 	1.3 	1.2 
•n• 

13.8 
6.0 
4.5 

4.6 
3.0 
4.5 

	

2 	.. 1 
.8 	.8 	.9. 

	

2.0 	2.6 	3.5 

25.5 
14.0 
8.1 

8.5 
7.0 
8.1 

76.2 
19.2 
9.2 

25.4 
9.6 
9.2 

2.10 

MICROWAVE ' 

SYSTEMS 

SYSTEMS ANALYSI 

LONG RANGE FACTOR' 

- ESTIMATE OF POTENTIAL DEMAND 	BRITISH COLUMBIA 

System Type 
Cost/link 
CATV system size 

' FACTOR MEDIUM RANGE 

A 

Extensive 
1 2-link 
. 1-link . 

• 

0.8 
0.2 
0.0 - 

.50 .00 0.0 
1 	.75 .25 0.0 
1.0 	.50 	.25  

.75 .25 0.0 

	

1.0 	.50 	.25 

	

1.0 	.75 	.50 

	

.75 	.25 0.0 

	

1.0 	.75 	.50 

	

1.0 	1.0 	.75 

0.1 
0.25 
0.65 

Extensive 
2-link 
1-link 

Requirement Factors Economic Factors Requirement Factors 

• e ,e2  

11' 

RECEPTION RANGE 
CATV SIZE 
CATV SYSTEMS  

Long 
0 	. 
8 	11.  

ESTIMATED DEMAND 

Systems LinkS Total 

S. 	. 
Y 
S. 

É 

T - 
Y 

A Extensive 	• 3-link 
Remote H-E 	2-link 
Near H-E 	1-link 

Extensive 	3-link 
Remote H-E • 2-link 
Near H-E 	1-link 

,Extensive 	3-link 	'6.6, . 	'1.6 
Remote H-E 	2-1ink 	2,2 	1.2 
Near - 11-E 	- 1-link 

24 

.2 	.1 	- 

.8 	.5 	.4 
2.0-  . 	2.0 	2.3 

	

8.5 	25.5 
5.3 

 
• 10.6 

	

6.3 	6.3 
42 

48 

10.5.  
* 

Extensive • 	3-link 	8:8 - 	6.4 	8.8 	.• 

Remote H-E.' 2-link 	- 2.2 	;2.2 - 	:,„8 • , 1:0 , 	1,8. - 
Near H-E 	1-link 	, 	 •  2.0  . 	2.6 	• 4.6 

* For extensive systems apply B No economic .constraints 



FACTOR MEDIUM RANGE LONG RANGE FACTOR 

Economic Factors Requirement  Factors  Requirement Factors 

MICROWAVE  

SYSTEIvIS 

SYSTEMS ANALYSIS 

ESTIMATE OF POTENTIAL DEMAND 	ONTARIO 

System Typé . 
Cost/link 

• CATV system size 1 

Extensive 
2-link 
1-link 

.50  .000.0 

.75 .25 0.0 
1.0 	.50 	.25 

.75 .25 0.0 

	

1.0 	.50 	.25 

	

1.0 	.75 	.50 

	

.75 	.25 0.0 

	

1.0 	.75 	.50 

	

1.0 	1.0 	.75 

0.1 
0.25 
0.65 

'Extensivé 
2-1ink 
1-11nk 

B. 

A 

0.8 
0.2 
0.0 

o 

RECEPTION RANGE .  
'CATV SIZE 
CATV SYSTEMS . 

• Long 

5 	12' 	12 

Medium 
G 	0 

33 

ESTIMATED DEMAND . 

Systems LinkS Total 
13 	5 

Extensive. 	3-link . 	2.0 
. Remote H-E 	2-link 	...8 	.6 . 
Near H-E 	:1-link 	. - 	. 

	

2.4 	- 	2.5 	.3 	8.2 	24.6 

	

1.2 	.6 	8.3 	1.7 	.3 	13.1 	26.2 
- 	- 	21.5 	6.4 	1.7 	29.6 	29.6 

	

2.5 	.3 	- 	8.2 	24 ..6 

	

8.3 	2.5 	.7 	15.5 	31 

	

21.5 	8.5 	2.5 	32.5 	32.5 

	

3.3 	1.3 	.5 	28.3 	84.9 

	

8.3 	3.3 	1.3 	18.7 	37.4 

	

21.5 	8.5 	3.3 	33.3 	33.3 

A 
55 

80 

1.7 

	

6.2 	.8 

	

21.5 	4.3 

	

3.7 	11.1 

	

8.4 	16.8 
.8 	26.6 	26.6 

3.0 
1 . 0  

3.0 	2.4 
1.0 	1.8 	1.2 

	

9.6 	9.6 

	

2 . 4 	2 .4 

Extensive 
Remote H-E 
Near H-E 

3-link 
2-link 
1-link 

Extensive 
Remote H-E 
Near H ..-E 

3-link 
2-link 
I-link 

Extensive 
Remote H-E" 
Near H-E 

3-link 
2-link 
1-link 

A 

5. 

M. 

T. 

Y 

Y 
P. 

* * 
156 

-k . 
4.0 
1.0 

2.11 

* For extenSive systems .A No economic constraints aPPlY B 



MICROWAVE  

. SYSTEMS 

SYSTEMS ANALYSIS o 

FACTOR MEDIUM RANGE 

0.1 
0.25 
0.65 

Extensive 
2-link 
1-link 

Long 
0 

6 	7 

	

2.4 	V 	- 

	

.9 	.4 
.3 

1.1 
3.9 2.8 

1.1 
5.6 

3.6 	1.4 
1.2 7 	.4 

.4 	.4 
2.2 	1.1 
8.3 	5.6 

1.5 
3.9 

3.6 	1.4 
1.1 	.7 1.2 

5.8 
9.9 

23.2 

17.4 
19.8 
23.3 

4.8 	5.6 	5.6 
1.2 	1.4 	r' 	1.4 

E'  
M. 

Y 

. * * 

* For extensive systems apply B No economic constraints 

A 

2.12 

ESTIMATE OF POTENTIAL DEMAND 	QUEBEC 

.System Type 
'Cost/link 
CATV system size '  0  

A 

LONG RANGE FACTOR 

Extensive 	0.8 . .50 .00 0.0 
2-link 	0.2 	.75 .25 0.0 
1-link 	0.0 	1.0 	.50 	.25 

.75 .25 0.0 

	

1.0 	.50 	.25 

	

1.0 	.75 	.50 

	

.75 	.25 0.0 

	

1.0 	.75 	.50 

	

1.0 	1.0 	.75 

Requirement Factors 

RECEPTION RANGE 
CATV SIZE 	- 
CATV SYSTEMS 

• . 	Medium 
ED 	• 

17 . 	' 	17 

ESTIMATED DEMAND 

Systems Links Total 

A Extensive 
Remote H-E 
Near H-E. 	. 1-link 

	

2.7 	8.1 

	

3.5 	7.0 

	

12.3 	12.3 

A I 
27 

Extensive 	.3-link 
Remote H-E 	2-link 
Near H-E. . 	1-link 

5.8 
7.1 

17.8 

17.4 
14.2 
17.8 

49 

Extensive 	:3-link 
Remote H-E • 2-link. 
Near H-E 

	

.4 	.4 	- 

	

1.5 	3.2 	2.2 

	

3.9 	11.1 ç 	8.3 
61' 

.3-link 
2-link 

.6 
1.5 
3.9 

Extensive 
Remote H-E 
Near H-E 

1.7 
4.3 

11.1 

1.7 
4.3 

11.1 

	

20.0 	60.0 

	

14.1 	28.2 

	

26.1 	26.1 

D 
114 

Economic Factors Requirement Factors 



DEMAND [1 	 SURVEY METHOD 2.13 

t 	1 : I L t 	L 	t 	IL 	tO 

tor 	.1:::pi'm,om,.:ilt and the 

qw.11 11 --Y of US.  

,r 

CA1V 	ahJiii>' and p.rd- 

paratiow3 tO m(sot 	Tw ;:ust of micro- 

ILiLVO 1.1111: 	front  their own reourees 

also Hdjuite,1 

pro-rated (. -:xtr.:Apoidtion Lased 

Ott t1WSk2 laLior  s  may 	-ive soL;ewhat 

LICUltu4:: estimate, il tIto U-ick of 

i.ron opot ottois  f indica-

tive of lac.]: of intc;rest in micro- 

uaVd Sç2trO::;. 

The potential demand for microwave 

systems is estimated from replies re-

ceived in response to the CATV survey. 

This demand is shown separately for 

• large systems 

• medium systems 

• small systems. 

Factors are applied to account for 

CATV systems from whom no replies 

have been received. 

System 	Factor  

Size 	B.C. 	Ont. 

• 1.6 	1.5 

• 1.5 	1.6 

• 2.0 	1.8 

T 2.15 

T 2.15 

1 

1 



CATV SURVEY MICROWAVE SYSTEM 

* ONTARIO 
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pressure for 
improved sig-
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2.14 

% OF 	AVERAGE 	MICRO- 	SYSTEM 	FEASIBILITY 
REPLIES 	RECEPTION 	WAVE 	1 2 3 	Techn. 	Econ. 

100 

80 . 

60 	• 

40 • 

20 . 

0 
t.  

* Replies to 31 Jan. 73 
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'DEMAND II - CATV SURVEY 

45 46 

69 40 

2.15 

Province *British Columbia 	- Ontario 

System Length 	1 link 	2 link 	System • 	i link ' 	2 link 	System 

. Economic Feasibility. 'EF 	EU • EF.EU 	EF _ EU 	EF.EU 	EF • EU. 	EF 	EU• 

CATV System Sife  

	

0 	> 	5000 	2 	0 	- 	- 	" 4 	2 . 	11 	1 	5 	1 	3 	3 

	

0 	1000-5000 	5 	, 1 	- 	1 	2 	1 	5 	- 1 	5 	1 	1 	7 

	

° 	4:— 1000 	- 	1 	- 	2 	1 	2 	- 	- 	- 	2 	- 	1 

Total 	7* 	2 	0 	3 	7 	5 	16 	2 	10 	4 	4 	11 

* Weighted Total 	10.7 3.5 - 	5.0 11.4 	8.7 	24.5 3.1 15.5 	6.7 	6.1 17.5 

Links 	10.7, 3.5 	0 10.0 	34.2 	26.1 	24.5 3.1 31.0 	13.4 18.3 	52.5 

Requirement (EF &EU) 	14.2 	10.0 	60.3 	27.6 	44.4 	70.8 

Total Links  

Own resources 

Other resour .ces 

Total 85 	BRITISH COLUMBIA 	115 	ONTARIO 

for weighting factors see page 2.13 

Data are based on CATV survey. 

Notation refers.to .CATV opera-
tors' declared ability to self-
finance a system. 

EF 	economically feasible 

EU 	economically unfeasible 



DEMAND III 
. 	. 

Ui L 

NEW SYSTEMS 	 I 2.16 

CATV systcms sofvin'„.. thou  

pïk2.3unted f0 1: i„;.ach provia(:, 

rç!gion in ect.ion ù of volufiw 

'Uso fJc tors  aru a;.5ign0.I on the 

of: the  ovu  j 	read  of 

lot 	

popo- 

lation t;e1irfu:7-,  H 	11:e region ,:oai- 

dured. 

ot ..:01u;ider0d 	105 r5tumS i-c) r POPu - 

Ition 	 oh 1 ,-,;',*> than 2,S00 

inhabitants, 

t->umo of ihu:;o may bocomo 

fcniblo if locatd t100r  0  truta, 

tbo 	 arua. 

rt,:ducod  f u  llOS  are tled 

IL)r. 	i;ummafy o I potontial domand. 

iv h  ahalyis Lonld L,vi: to take 

into çonsldoration the toPogtaPhY 

or onçb  T cg 1.00  an&l also tho range 
o r approved vo s y s toms  

The need for microwave systems is esti-

mated on the basis of population cen-

tres in excess of 2,500 inhabitants 

not yet served by CATV systems. 

Factors summarily estimating the num-

ber of microwave links involved are 

also shown. 

The economic feasibility of these sys-

tems is difficult to establish; the 

majority of systems are not economi-

cally viable as commercial enterprises 

and would need to rely on subsidies. 

for their implementation. 

For the above reasons the results of 

this summary analysis are suspected 

to be high. 

A more rigorous analysis, relating the 

geographical locations of the as yet 

unserviced population centres with ex-

isting CATV systems, is indicated. 

T 2.17 

T 2.17 



B.C. 

Alta. 

Sask. 

Man. 

Ont. 

Que. 

N.B. 

P.E.I. 

N.S. 

Nfld. 

Total 

CATV Size 

Subscribers 

Total 	Factor 	Links 

	

14 	, 	3 . 	. 42 

	

33 	3 	. 99 

	

19 	- 	3 -, 	• 	57; 

	

23 	3 

	

70 	2 	140 

	

141 	2: . 	282 

1 	14 	2: 	28 

	

4 	1 	• 	4 

1 	21 	2 	. 	42 

2 	26 	2 	 52 

•. 36 	365 	 815 

all 

PROVINCE  . 	POPULATION CENTRES  

Popin .. 	2,500 	 5,000 

.à .  

25,000 	• -,e 

O 

1 

17 

11 

'POTENTIAL/NEW SYSTEMS 	- 	. 	2.17 

1 
1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 



ALL SYSTEMS 	1 2.18 
••••••n19 

DEMAND SUMMARY 

utHLv 	 are lec:uived-ignal Hia- 

tricus givun in 	u j  uuv 2. 

s()F1 rce clu t 	(..:I\T 	.-;',,ist(7111.s.  SIIIMCI - 

r 	in 	1 	2. 

Ltirvv  Hu nppear aru given in 

Voloino 2- 	. 	• 

This Lochniqu  o tun(j-., tu 

000 	h oh oi.oi ici t duru  

E cc  flOt 

O A.ssumes 1Lïh econoillic foasihi-

lit)/ for small systums, ignores 

intc.rconnect potenthii. 

O ignre‘s PA:W popuintion cç2ntrg.-; 

un(Lr  2 Li O but zi:->sum -,  geora - 

OHL: distribution patterns 

s'ullilar to those for ex. -istin 

O P,ssuilics that any li_tek  ut tIttu - 

rest in U.S. sinal  sources  

Quebec) is orfsot ny a 

t,:orrespondin 	inturost in  ru- 

moto  Canadian  si tua , ]. source s .  

The demand summary takes into conside- 	T 2.19 

ration: 

o Microwave systems to replace off- 

air pick-up, particularly of U.S. 	T 2.09 

stations. 	 T 2.12 

o For existing CATV stations not at 	T 5.12 

present carrying U.S. stations. 	T 5.15 

o For population centres in excess 

of 2500 inhabitants not at pre- 	T 2.15 

sent served by CATV systems. 

The basic extrapolation technique used 

consists of: 

o On the basis of assigned require- 	T 2.09 

ment and economic feasibility fac- 	T 2.12 

tors determine demand for major 

regions. 

o Apply ratios derived from this 

analysis, for each system size 

group and cost level, (detail not 

shown) to arrive at extrapolated 

values. 

The results are tabulated and plotted. 

Growth rates typical for TV/CATV have 

been used. 

T 2.19 

T 2.20 



MICROWAVE LINKS DEMAND SUMMARY 

Item Other 	Que. 	Ont. 	B.C. 	CANADA Type System  

er.e 

Reception 

Improvement 	Maximum 

(U.S. Channels) 	Minimum 

Requirement 	37 

17 

8 

114 

61 

27 

412 

214 

114 

105 

48 

24 

156 

88 

55 

417 

215 

89 

317 

139 

72 

12 120 

49 

11 

13 72 

36 

9 

2 

23 

7 

1 0 

4 

1 

Requirement 

Maximum 	102 

Minimum 	23 

	

147 	1182 

	

60 	516 

	

26 	210 

ls .411Yer 
New Services 

(No U.S. - 

channels now) 

Requirement 

Maximum 

Minimum 

Based on popu-

lation centres 

statistics) 

rn 

Requirement 

Maximum 

Minimum 

240 

77 

15 

650 

253 

85 

31 

10 

2 

148 

47 

16 

231 

119 

52 

2.19 

er 

N.B. Averages are figures in last column (CANADA) 
divided by corresponding numbers of systems. 
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SYSTEM CONFIGURATIONS 	f 3.01 SYSTEM CONSIDERATIONS 

micFuwave  C 	t ç 	Ci 	in 

operdtur 

Subsidi:d systems 

1011 	 , sueli CC  

erirth 	(these 

cuuld 	01 VariOUS 

havc 	Introlited 

the 1 111 	10 rth), 

Inducemnt, by suitable HeJns, 

remote sytems. 

n 	rc!(IuL'y'i 	;:it hp- 

1) 1 e 	t 	011V  iJC JL ig]UC -  

cenlable to CATV 	anl ILUJJ 

sabscrlbcïs tlithout unduo hardshjps 

Head-end extensions involving h single 

Ïu:iCFUWCVC  1 Hi  iULy bc considered wit -

in ine e(:emomie  11011 11 Of most Ewdimit 

and all laïge 	s'yst 

CATV systems have flourished under this com-

bination of circumstances: 

o Sufficiently large population centre. 

o Proximity to U.S. signal sources. 

In substantial areas of the country these 

conditions do not 

To introduce CATV to these regions one or 

more of the following alternatives seem ne-

cessary: 

o CATV consortia. 

o Provincial system. 

o Other forms of subsidies. 

Consortia, which are primarily based on eco-

nomic considerations, 

o Tend to exclude small or remote systems 

(actual or potential). 

o Must rely on economically viable micro-

wave systems. 

Provincial systems tend to: 

o Include small or remote systems. 

o Favour trunk systems of high standards 

of quality and reliability. 
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SYSTEM PERFORMANCE 	13.02 

The signal delivered to the individual sub-

scriber is a function of: 

o Program origination. 

o Reception at head-end. 

o Cable or microwave feed system. 

o Distribution system. 

Total system performance is, of course, a 

function of the characteristics of each in-

dividual system. 

Costs tend to rise steeply with system per-

formance above a minimum acceptable level. 

Performance may be considered functionally 

in terms of: 

o Average signal quality. 

o Reliability of maintaining this quality 

level. 

Proper system design involves  the optimum 

balance between these considerations, on a 

given economic base. 

SySteM 
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SIGNAL QUALITY 	3.03 

SIGNAL IMPAIRMENT 

1. Linear Distortion 	• 

Low freq. 	frame streak 

IF 	line streak or smear 

High freq. 	line ringing 

2. Non-Linear Dfstortion 

Sync. signal mis-synchronization 

MICROWAVE TRANSMISSION 

Signal impairment may be caused . by  any por-

tion of  the transmission medium. 

o ,Propagation (off-air pick-up). 

o Microwave Transmission. 

• o Distribution System. 

Amplitude ' blurred contours 	The signal to noise ratio, including all 

Diffil gain colour distortion 	sources of noise and distortion, is a mea- 

3. Noise 	 sure of quality% 

Random 	snowIt 

Periodic 	wavy vertdcal contour 	Subjective evaluations are given below: 

Impulse 	random streaks - 

4. Echo 	, - Picture Quality Rating  

Video 	ghost image 	S/N 	Rating  

FM 	line ringing. 	 flawless signal 

40 db 

The most pronounced effect in off-air 	some snow noticeable 

pick-up is noise under . adyerse propaga- 	35 db 

tion conditions: 	• 	 acceptable, but flaws visible 

30 db 

snow objectionable 

25  db•  

unacceptable. 



:t 	p 

iLÇI IM the anal',.-Hs of CATV 

.12-T S.I5). 

It mAus little sew-,:e to pcovLie the 

ultiirlatL'. in pertormnce and reliahi-

l.ity to (.'..t- ry signals Which are de-

g 4:J.J.,2d by propg“tion condifjoa 

poc documtunts flP 23 and BP 21 aPpl 

Sol):5t-aatjal. improveenu; or pecrer-

piaM:e (,-;.1.11 often he aehieved merely 

SYSTEM OPTIMIZATION 

Program Origination  

This is outside the control of the CATV sys- 

tem, except for locally originated programs. 

Distribution System  

This must be designed to carry local signals 

without appreciable degradation. 

The extent to which 

effectively depends  on the results of 

earefol functional,  tOclili tca 	and 

holpic onalysis— 

Head-End  

Great care is required in site selection and 

in the design for optimization of remote sig-

nal. 

Microwave System  

o Where a microwave system serves effec-

tively as an extension of the head-end, 

its performance and reliability should 

be matched to the best signal(s) to be 

carried. 

Further improvement may involve a cost-

ly multi-hop micTowave system beyond 

the economic reach of the CATV system. 

The reliability requirement is further 

reduced if any existing head-end is re-

tained as a standby facility. 

this çan  ho  doWc 

CCO - 



f(Jr 	ar: 

• Malti-'i:op 	ys -tetti 	are in ,gbac.sra-1 

orui1 iine 	feed:Ink'? .5uveral rys- 

os  way be involved. 

O The microwave system is libely 

be the sole av:Lilable carrier or 

*pals. 

1ntra-city 	aro not spcci 

coidret.1, 	in this 	r(..:0. -)Y1... 

ca 1 1; 

To what extent this can be done Ofcc -

tiv(.‘ly eupods WI individual  0 ircufll- 

S1_1C.11 

0. 	Reception characteritics oi  sen- 

rnte head-end. 

1 . !..-;tances botwoon 

751  

SYSTEM OPTIMIZATION (cont'd) 	13.05 

o For inter-city applications performance 

criteria are more stringent. 

For such systems applicable performance 

and reliability standards could be ful-

ly evoked. 

o Intra-city systems are likely to be sin-

gle hop systems over moderate distances. 

Requisite performance standards under 

these circumstances are, in general, not 

difficult to satisfy. 

Intra-city systems could be used as 

links of a diversity system intercon-

necting separate metropolitan CATV sys-

tems having their own existing head-end 

installations. 



1 	3. OÙ 3.0G MICROWAVE FREQUENCIES 

; 	 L IT 	1 h 	L C CI L o in 

L 	I) ,?,hL 	1>ltds. 

itablo oquiprienis Cor the CARS band 

(Loi!ihuniLy anto,nna ri'1ny= -, ervic0 

11 ::ppoars th•,it no '11,c:diuto largo 

for  cl1ti  tri trnnsmissions is 

cunLeiitpLAt(M. 

t!CC1'Ct. iC I tiitiC Ct CRC  md 

li.:•.( ,./ hore alloy prediction of signal 

ntionuailon in 	of 

_)nditions, LIRJ corrolation with 

L(Ac»y_Ho41 factors in spoifi 	rep.i.üns 

I 	1 	1 updeT:jnvostigntion. 

Ilo ( ..:c(..,n(wic: viability of digital tran-

smission in th(_2 12 P,115:',• Hu1d, ih ria0bn 

ro :2!iterging 	 ticliLlui2 s, 	is 

in sum  C  doubt, 

The frequency bands below 10 ghz are becoming 

very congested, particularly in metropolitan 

and urban areas. 

In the U.S. the frequency band of 12 ghz is 

allocated for CATV type of service. 

In Canada the 14 ghz band is proposed for 

CATV microwave services. 

At either of these frequency bands atmosphe-

ric absorption effects set severe limitations 

both to maximum link distance and total sys-

tem length. 

This effect is more severe at the higher fre-

quency (14 ghz) but quite pronounced at the 

lower frequency (12 ghz). 
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CHOICE OF FREQUENCY BAND 	[3.07 

Sown dinibt exists that Canadian or U.S. 

uill convert tn un-

le;is this band is the only  or n peemitted 

lor CA1V sys  t fis . 

An yven longer delày before actual sys.7.7. 

nan hn -Enstalled and cor n -ii.--:sipnede::: 

w,“y p Lac  O III J c 	ys 	(2) (1 • 

C . 	L' 0 noirr" X'L'1 h  Cl : a j)YQj)O' L  1011 of  
........ 

Canada unjoyr,  a lead in the CATV field; 

ni 11  thn euleisenne ni CATV syt:(,:u.1.5 a-

broad, a con,siderahle Felentià1 f.or ()=, 

pert exists. 

ThL:, applies also to =ti n uatieus whurc,', 

dun to special topographical nonditions, 

unusually lon2, line  0 L S i  ht natns ex - 

lt. 	Uninr such circuliHtance, a  un 1 t J  - 

link systein at id ghz (or 12 ghL) 

be enquired to replace whit could be a 

hop s - tem.  

Exclusive assignment of the 14 ghz band for 

CATV microwave use is likely to have these 

consequences: 

o A minimum delay of one year until suit-

able equipments can be produced and 

approved 

o Substantial increase in the cost of such 

equipment over.  available 12 ghz equipment. 

o The cost would be further increased by 

the need for.shorter hop distances for 

equivalent performance. 

o Canadian manufacturers producing such 

equipment may encounter limitations of 

foreign markets without further conver-

sion expense. 

o For long-haul or medium-haul microwave 

systems in areas where little frequency 

congestion exists, frequencies below 

10 ghz appear more suitable. 



SYSTEM INTEGRATION f 3.08  

The need for system optimization, as a 

trade-off between cost and quality, has al-

ready been stated. 

h L 	t L 	V C: 	 • 

(.)0 -ai.-2., nis 	in 

Ihis survoy, ihe  oust; ut  UyUtos ()tier - 

ç d b y  cummoi l  curi - icr3 is sub:,,,tantially 

1.1 	L?,ticif 	t 	(.1 .1(.: 	t. 	cl 	o 	U 111‘11(.! 

oftn Ly a rai01: or 2 or 

This could very well mean a mixture between 

common carrier and private microwave sys-

tems within a single comprehensive plan, 

providing for interconneCtion and allowing 

for eventual system expansion. 

Cria  or thu .LICUSA . 1 

LjHir cGt. of -  (*Ot;)Iliu4 Ciirrit2r 

C lii 	uul):11's to ';')  C prrura.nce upia 

lity ThCI roliubility in e, -_:oss of liwjH 

by ccomoillic.: 

The effect of system cost on the number of 

economically viable CATV systems is illus-

trated in Section 2. 

In a nbrilhr of S j t  it .jOi'I5 attorbative 

[r  1ul 	Of 	Liti.1 rfol,ctlub (Cu  

cr000vr aanuOs (ug. r atant ion of 

huud-ùnd i05tallut 101)5  us ,:›tabdby  tua 

iiiy). 
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Province Text 	Map  
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f(2gi.On 	is cunidured beyond 

thu soopo oi this :“..u(„Iy. 

ral uoilflHITat'hiri of 500 liCi'O 

on 	.hnd 
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i ii:ti 	oil  ot 	55ich 	t' 0  
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i. lot 	tu  
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i ',! !,1u7; 	sklc:11 	coilinnrn  1051 	( '))1 	 , 

Thos(_,' 	mhy 	o I DO existin 

routes; to wh:it 	sys- 

INDEX 

British Columbia 	3.10 	3.11 

Alberta 	 3.12 	3.13 

Saskatchewan 	3.14 	3.15 

Manitoba 	3.14 	3.15 

Ontario 	 3.16 	3.17 & 
3.18 

Quebec 	 3.19 	3.20 

New Brunswick 	3.21 	3.22 

Prince Edward Island 	3.21 	3.22 

Nova Scotia 	3.21 	3.22 

Newfoundland 	3.21 	3.22 

Or :1W,..;HU -iltj 	1 s _ 

ho  uscd 

jh abuyhco. 



BRITISH COLUMBIA 	1 3.10 REGIONAL SYSTEMS 

There are two principal favourable pick-up 

areas for U.S. signal 

o Vancouver-Victoria region (Bellingham, 

Seattle). 

o Salmo (Spokane). 

t te ,shhi.1 poiht Qf View, the 

Uca the AiheItti 

at Salmu cutild 

The topography in the Vancouver-Victoria 

region seems particularly favourable for 

an economic microwave distribution network. 

To take full advantage of potential link 

distances, a frequency below 10 ghz would' 

be desirable. 

kegiohul Mierùwilve C. ,,a;;!Htte 

çtt i:LTA 	(t,,,. their eouçmlit'..-.; 

Ve'J.WW 2'1 de v p i ug the liaHe 

IU the <2.01 -1'5GCI 

Major microwave routes already exist, both 

E-W and N-S in the Okanagan and Kootenay 

areas. 

privJit: owheihip OC.  the ih2u.:1T)wave 

he devel.uped, 



BRITISH COLUMBIA 

— 	̂ - 
••n•1n- 
nnnnnnn 

,—,----.----_—• 
—n"--.n".— 
—.-/-1—..."-n^ 	 ''--_- .-- . 

	

—... nnn -..1 	 ._._^, __n---__---__----------- 
'.--*-«— -- ---.------- 

	

..--"n-----_. 	—_:—..— ‘_, 

...Jn... .^n—/nnn••nnnn 

•n•• nn•"" 
ee ,n • 

- 

% 

-" 

011 11 

- 

Iron 
OOOOOOOOOO•

'''' ,,,,,, - 

, 

F  e y 
e
e e 

OOOOOOOO 

s...n •nnn•"V.Vn. 

.+n" .nn 

NB 
Because of the 
mountainous ter-
rain the trans-
mission range is 
less than shown. 

>Mee. 

n••n 

r••nn •. 



Ite Guou2 
.1.00  

1,000 
.(,)0 

2,000 

.80 

.70 

5 	.60 

.50 

7 	 . 4 0  

10,000 

n,000 

50,000 

100,.000 

2 

REGIONAL SYSTEMS 	 ALBERTA 3.12  

tç..) bk.; 	i01tc.000(2c.I 

	

tv 	 uri',-; 	Rate Cn)H.r> 

Czi 	ïiy 	 1 	11 	 S 

CaffirOSQ 	 1 	21 

DTull'Alf:-.11u1 . 	 1 

(.)ii 	 2 	 45 

trft P -1:aifie 	3 

	

.I. e  t  IiI 	j  Jre 	1 

L_Hydmin:Aur 	1 	2-1 

Mudicine Hat 	S 	18 

ltLd beut- 	2 	15  

2 	15 

MiniMUM plo0thly cluirgo 	r systclil $S00.  

The system configuration here outlined 

describes the ten city plan, developed 

by Alberta Government Telephones. 

The plan provides for two unprotected TV 

channels, derived from a head-end located 

in Salmo, B.C., to be distributed to the 

ten cities shown. Implementation phase/ 

months and rate group are also indicated. 

The rate structure for connection, as 

tentatively defined, is also tabulated. 



ALBERTA 
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• 

KFILIA TV 

2 

NB 
Because of the 
mountainous ter-
rain the trans-
mission range is 
less than shown. 



From this region communication arteries ex-

ist to major population centres. 

The flat terrain leaves little choice fdr 

alternate routing. 

SASKATCHEWAN 	 MANITOBA  

Pick-up areas for signals from U.S. sta- 	A favourable pick-up area for signals from 

tions (all networks) exist  in  the east- 	U.S. stations exist s . 

ern part of the Province. 	 , 

REGIONAL SYSTEMS 	, 	-SASKATCHEWAN/MANITOBA  3114 

From these regibns communication arte-

ries:to the major population centres 

exist. 

The flat terrain leaves little choice 

for alternate routing. 	From a technical standpoint, this could 

serve the western portion of Ontario.: 
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SASKATCHEWAN MANITOBA 
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REGIONAL SYSTEMS ONTARIO 	I  3.16  

'NJ U.. 

Gi 

OitioLS ni y  (Av -iatL' 	101' IiH.c-1.0-  

Wnvu 

Ni .v:  7 T01.'010:0 uuui u ccw thu 

mt„). 	r(„.11, 1)(2cou 	Ihsity 

or pulpuLiti.o 	Htr(2,, whu:re bluer-city 

oh.- rfA';dvc f'or 	uvo 	itid 10c31 

may fi.nd 

mot rugian uould, from d 

tt-)chniç..,tf  p  itt  o 	viuw, deriv 	it  

ftinitohu. 	 

The Northland regiofl, 1:_hutigh tvcrea 

-Ly comiu4içatioll 	.utJuid 

tLu mot dliflcol 1 10 

interconnt . viii ffiicrowav. 	. 

Several distinct distribution regions need 

to be considered: 

o Kenora - Fort Frances - Dryden. 

o Port Arthur - Sault Ste. Marie. 

o Niagara Peninsula - Toronto. 

o Northland (Sudbury - North Bay). 

o Trenton - Cornwall - Ottawa. 

Favourable pick-up areas for TV signals 

from U.S. sources are: 

o Sault Ste. Marie.' 

o Niagara Peninsula. 

o Toronto - Oshawa. 

o Kingston - Cornwall. 

t. î)  
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REGIONAL SYSTEMS QUEBEC 	 3.19 

In this Province, for reasons of language, 

the provision of remote signals  front  Cana-

dian sources is an important factor. 

There are three main regions for favourable 

pick-up of U.S. signals. 

o West of Montreal 

Via Ontario systems. 

o Montreal - Rivière du Loup 

Reception areas in the regions of Sher-

brooke and Rivière du Loup. 

o Gaspe 

Via New Brunswick systems. 

o A fourth possible area centres around 

Mont Tremblant. 

A design for a microwave system would seek 

to combine and co-ordinate the requirements 

for remote signals from Canadian and U.S. 

sources. 

n 	s  'received liun  LAIT op - 

rdit-ir.::i 	in 	the 	....U41 -.C3C.: 	OÈ 	LLL 

hy extohsion uf svstein 

si2rvi.hg Curawall and 01t44. 

1 : Of 	s 	s  üii 111(': Ucu  t L  Shur 	dic(.:Gt 

iccpt inn lay in itiahy  i cc t  ccn  s hy ade-

t104te. 

No liJrgo st1;-_; 4re louittud in thi 

are4. 

ket:eption IS 	 ullh v- ely 

investwçnt, 

Tlt adequacy  cl'  direet reception 

oed to b(--; con,sidered, particularly  lit 

viu ,  G1 tho uliirhasts 'plaed on Fn.!nrA 

1V .;-.;in 4.1 sourco. 
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Fredericton - and 'Campbellton are served 

by existing private microwave systems. 

These pick-up areas and microwave sys- 
, 

tems could be integrated with feed 

systems in the adjacent provinces. 	. 

PRINCE EDWARD ISLAND 

CATV systems could be served by exten-

sion of microwave systems serving:New 

Brunswick and Nova Scôtia. 

em 

te'  3.21 

NEW BRUNSWICK  

•This province contains favourable - pick-

up areas for TV signals from U.S. sta. 

•tions: 

NOVA SCOTIA 

• The Halifax/Dartmouth area is connected via 

microwave to pick-up point for U.S. signals 

. • in New Brunswick. 

One of the interesting features of these 

CATV systems is their rapid growth and poten-

tial two-way capac•ity. 

An alternative pick-up point to serve the 

• southern Portion  of Nova  Scotia may be con-

sidered, 

NEWFOUNDLAND  

The introduction of remote signals would be 

economically contingent on the extension of 

the Nova Scotia microwave system to the Syd-

ney area; the existing communication route' 

would seem appropriate for the further ex-

tension of these signals. 



- .-.... -^",..."--------------------•.---- ..+ ---. ,•----,--.-- ---.----_----Z_-,-Z7'--7.----n.-Z---- -.---.-- --=-`,--Z-_n-•-=---.-----  -"--*- - -- 
....- 	 _.-__.-.. -------w------w n--• ------___„-.. .__,.--,_.-n__,--.,___------ ---..-- 	--------._,-. 

MARITIME PROVINCES 

rnW- n 

- 

n_,nw  

- 

.. n... ./VW __-_--.--ww 

— 

• „e_____—_—_—_—_____________ 
_,-----..—_---- 

— 	
  

- 

I 

Because of the 
mountainous ter-
rain the trans-
mission range is 
less than shown. 

. -y-w-._ .-i-..--_--  -,.- n w.w----------. -- -n-- -- .------------,.. ------ .../-'s. , •nn -  
n - n---^- 	 n-..---. 	 ,...,•-,. - ..--.,. -- n_..---_n--.,_,----w..__.._,..- --- 
--,-,--+W------_-.-. ,---- --,,_n-v--w.  - 	 ,_y.---._  _,-._ 	,• ,. -.. a.-- -,_, ,,_,. ..--_,_,.- .-,_,- 

..-, - ---s-w.n__.-y-- . ----•-n ,-- - 	--.-.---,. .-n-- -,.„..--,_ -.------w - rw. s• -, _„- ___-.,_,--,_,-....--n_,-. .----..w. ..-- •n•-------- ••• ••-nn 

---------------------- -------- ----- ---------- ------------ ---------- --------------------w-- ,..,._,_,.. .--, .--n,.-+n.---.,- 	 ,- 	 ,..W.----n...^- 	 ,-nnV..1.,-  .,..^..n ....., n -,- ... . 	 ,.n 	 n.n^n . 	 -n-,,.., 	 n,.., +.y.........
n-•^nn 	 - 	 - .--..-_,.-.----... ----,_--_---_---w_w,----__--,._----_-_,--_--._..--_ 	----------------------- /wnr'-•-..--,--,_,-...._. -v---•--. ---.- w._ _,--, 

_ , 	. 



3. 23  

....•n•n"•nn• n 

•-- 

f 

- 

WWw r 

- 	  • 	 Ws.n• 
- 

- 

— 

: 	• 	••• 	• • •••••:•:•.•••••••:.:••••:::::•::::::::::•......;:: 

r•vrouNDLAND 

• • • • • • • • • 

• • • • • 

....-...
,..+ ..-.., r.- ........»n.,n:-..... nnn--._._-..-.------___,. n.____.n....._.-- .. -. - •------.• 	. • --.n-• 	--n 

,,-n .. . .-. ...... .....n,...„-..._ n-..w.. --.^«.....•n. ....., ^. ......*. .."....-. .-r--1... ,-"...-. ."..-...- 
...... :......_...n...... .w

n--.---.. .....Z.n.--v.--,. ... ...........-- --`-. ....:-V -.- n.,..-.n ...,_,...____-________ --- _.-- --- — 	-..----...rn -...--,-,- --- -.... _ _ 	 — .---------.-w--- -, -w----.-- ----- — - .____ __. -, z_-  ,-. --____....- __.. -.__n-,_..----- ------.- - --------- -n---- .-----_ -., - ______,______._____,______. ,__,- -__ ,.-.-,_,- ......--_.---v - -s-r -,•-n - . 	- ------- ^---- --«'-'-'-----' . ' — 	 .- ---,----,n_.,-- _____. -,- • -----__ _____ ____.-- - ----___ _ _ __- -----._ _n-•,W 

— 
• 

• • • . • • • 

- 
,. n__.-.......--._

n^n-nL --...-- --,.., -,,_,- ..,_, -.... -
n--•,----n..--._.--..._.- ,-----.-- 

_ : 

• 

. . . . • . 
• ......... '...111000111.7‘. 

... . ....
. .. 	 ••• ,o,ouin  

. .... ..
... .. . . . . 

• 

n•W 

/^. • 

•• • • • 

- 
•• • 	• 
- — 

_ 

	n.n 

- ,----- -.- n---_n•n_—n 	—...- w----n....-w __ _..._ — -- — 
— -- -.- - .- .-n.- - .---... .n-.. .--vn---ww - -.--- - 	--- n-.-- - - -.--.. ,....
....... v•-n,r,^-r--Vn .„.wr•n•n 

.n. . ._.--,_____ ..----.-. 	----..---w --..-^••n•• ̂  -. 	 ,- . . ... , . _-____-__. ..--_ . n--nn-- --- . 	n-"n.n--- ------- _-.. 	- -.---, --- - ---------- 	----n-'•• . • . . ^--.n-w - ----- - .-..- n--.._ n.__ •• .,•nn• nn ..."--.-.nWy.-n.. .n•n..., ..'VV•-nn-+r.. 	
.-"n/W. ...n....... .. 	 - 

. 	 n.."•nnn_. . .....---.-..._-.... .., 

..,„ ,...-,^-n ....n.. ....! 	..-..." . -__-_--.....  __ 	.--- ._., 	-... .-----..-------,- ----- •___.----n•n_...- ---n--.-- -- --- ----"-- - n... -...n-n_--n _ - — 
••• 3.,..."... - --•nnn `.,--.-• .--- ,- 	 _,__. _ __,_ _ 	,_- 	..—___,., ••.----..-------- ._.----.....- ..,,- 	-.._--.....---,-.....------------.------- ---,-- --"^ •------ _ _*'-'7_-_----_---__ ______ _ 

..--..-- -- .e.----- ,--,- 	 _ 	- ---^-^--- 	_.--------,_, •;--..---- -- __ ,__w •,..--...------- , 	.____ -...--__-,_-_----.._, -- ....__ ..... .--ww 
-__.-- -- 

• — 

_ 

•:•.•••••:•:•• •:• :•:• : .:•:•.› 

....• 

..f•• ••••••••••.• 

• • • . • . • • . • • • . • • . 	— . . 
. . 

. • 	. • 	. * 	 . 

•. 	 - •. 

•• 

-+••n- 

— - 

- 

• 

.. 	 -- ---. .....-..-,-. ..-. -n..- 	- --._._ L.._nn,_ .-. ,-+.-.-- .., 	
•-r..'n -.^.« .nn••.,_. n'- ` ..-..... ./. ., --. ..._ _ _ _ ,...,..,-.. w-n.„,. ......

• -..».- ,...,. .,. -. 
n1n.. .nn.- ..- 

- 

n• nn 

	 — 
r-•nnn• 

— 
/•nn n• 	  

. . . • • 
• n•nn •. • 	. • . • 	. • • • • • . • . 

• :•: •:• :•:•:• :• :•:•:•:• :•- 

• • 
• • • • , • • 	 



I 
I 
I 
I 
I 

1 
I 
I 
I 
I 
I 
I 
I 
I  



PERSPECTIVES 4.01 

'oru ci- , 1 	r(à1 in 

2. 	 • 	e  

Lm 	cunsI(hq . ud in SuL:tion 

HL 1. 	d ,Jta in Volunie 2. 

neW 	 U../11 01uLWtod1y arise, 

t 1 -tc inpoïtnOCL  o f  1otc 	irrcntly of 

00 Ml• c. 	1,1; 1  L 	I  flç  V t tahlY 	a . f. 

ilw  di.tficulty aris chiorlv fri7.21 , 1: 

LarguIy unprudic.O.dc'. (JL . ,t-yuu 017 

oçJptanoL'.  of  Fluw 

u 	Io 	0 00 Di 

OqUipilunt. 

This report concerns itself with existing 

CATV systems in Canada and with the im-

provement and extension of available ser-

vices in the near future, particularly by 

means of supportive microwave systems. 

It is important to view these developments 

in the context of rapidly evolving new con-

cepts in communications. 

The technical, economic and social impli-

cations of these changes are as yet diffi-

cult to define with clarity or precision. 

It s(,Iis particulafly i 	U tiportz.uit 	tt 	I I 
 

L- 11)1(2, 	bu jufind 

oid cu-urdinatud oitli tLIt. cl  

iuvolvc'd jn thu 

Cable systems may be expected to play a 

major role in these new developments. 



MICROWAVE SYSTEMS 	14.02 CONCLUSION 

'L Lis 

0.85 

0,.12 

The potential demand for microwave systems, 

in terms of individual links, is shown in 

	

Total 	Figure 2.20 for: 

	

1.79 	o No economic constraint. 

o Low cost (CARS type) systems. 

	

0.3Z 	o Conventional microwave. 

Tlc upvfl liwit 	c(),iirdud 

n ayihr,t,)tic 

Airy 	1 	optrairit 	aume2d to bu 

L',.:[juL:1 in incfuuüd (.-quipmrilt cost. 

It will bu not.ed LbaL tho offOOt both. 

•:-,u,i(1."1(,: 	and uf constraint becoHes 

prononn(„- yd re 	n I C r  GATV 

Ca . ov., th ra -L:::-; of thc ordur c ,xpncd 

ci  Lii TV/CAU sraoi . 5 ijru 

The centre line may be taken as representa-

tive of demand. 

Any subsidies  (cg. Provincial Systems) 

would tend to raise demand towards the up-

per limit. 

Any constraint on availability or choice 

of system or equipment would tend to lower 

demand towards the bottom limit. 

The distribution of this demand, in terms 

of CATV system size, is indicated: 

• > 	5000 subscribers 

• 1000-5000 subscribers. 

• <r-1 	1000 subscribers. 



CONCLUSIONS 

established frmewor, ruarding 

-t1id choice of frequency most sult-

w.Jle ir 	a 

CONSTRAINTS 

Measurt-s  .1i ch  would be directly or in- 

directly ruflected in rals:11 1,Y, thu li.'v(d 

ur demand: 

Fomat_in of consortia  cf CATV 

operators. 

O  Suh.sidies or other inducements to 

el,..woriv,e and 1 ermit thu inclusige, 

01 snilier (:A"I'); 	ystems in such 

eonsortia, 

Provlsin 

IHrtieularly tu -emote areas, a 

v.Irt of a government-sponsored or 

sjdizi,,=d pro: 

Pqbilc 	'Jut, 

Constraints which would be reflected in in-

creased system costs and/or reduce the 

level of demand: 

o Performance standards above ccomomi-

cally feasible levels, particularly 

for small CATV systems. 

o Signal protection levels above those 

appropriate to CATV system size. 

o Restriction of CARS type microwave 

distribution equipment (small incre-

mental cost for additional channels 

carried or locations served). 

o Time delay and cost in producing or 

converting such equipment for a new 

frequency band. 

o Restriction of the number of signals 

carried. 



Jo Jie Province of Quob«-, for  iwo' s.  
uf 1 "guaP2 , tliero is great- or empllasi 

oo remote Canadian '1V stations. 

Particularly in rcl.Hen‘s of reasonable 

ruc(2pnün, u.XL(iliiba 01 head- 

eod to a more favourable location 

• viable alternative, 

The wost likely effect -_L; a shift_ in 

• iu patterhs of U. S.  and Canadian 

e! foc 	tbough more ex7 

u.(i li sive, is not likely to be greater 

than already experienced in .,; ome, re - 

Intüraçtivo TV 	likely to hve the 

most prolound social implieatiol 

IMPLICATIONS 	J 4.04 CONCLUSION 
I.,1••••n• 

boine out by findin, 3: 

sui'vey; 

• 1ar0 py0poi . tion of  P, S. programs 

O Subscriber preure for improvd 

igwJ 	c0rre1ate witli qualitY 
of U.S. program reception. 

The main function of inter-city CATV micro-

wave systems remains the conveyance of U.S. 

programs for distribution. 

In view of the wide coverage by existing TV 

networks, and the essential similarity of 

programs within the networks, there appears 

less demand for this type of service. 

The concept of an extensive trunk-fed micro-

wave feeder network  for  CATV systems is not 

necessarily valid for all regions. 

The social implications of providing addi-

tional remote TV channels, or improving the 

the quality of existing ones, do not appear 

appreciable. 

The full social impact of the vast potential 

of cable systems appears to lie in the in-

troduction of new types of services, initial-

ly in urban areas. 
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